DJ-1 upregulates tyrosine hydroxylase gene expression by activating its transcriptional factor Nurr1 via the ERK1/2 pathway.
Loss-of-function DJ-1 mutations have been linked to autosomal recessive early-onset Parikinsonism. However, the putative function of DJ-1 is not completely understood. Previous studies indicate that DJ-1 overexpression results in upregulation of the tyrosine hydroxylase gene. The mechanism by which DJ-1 affects tyrosine hydroxylase expression remains elusive. In the present study, we show that DJ-1 overexpression induces ERK1/2 activation, along with increased tyrosine hydroxylase expression. The L166P DJ-1 mutant, which has been identified as being responsible for familial Parkinsonism, did not have this effect. Moreover, suppression of ERK1/2 phosphorylation by the pharmacological inhibitor U0126 partially abolished the regulating effect of DJ-1 on tyrosine hydroxylase. Nurr1, a transcriptional factor for tyrosine hydroxylase, can be phosphorylated by ERK1/2 and translocate to the nucleus, where it is activated. Thus, we measured nuclear translocation of Nurr1. Confocal microscopy and Western blotting revealed that Nurr1 translocated to the nucleus and was activated by overexpression of wild-type DJ-1, but not of its L166P mutant. Knockdown of Nurr1 gene expression abolished the effect on tyrosine hydroxylase induced by DJ-1. Taken together, these data suggest that DJ-1 upregulates tyrosine hydroxylase expression by activating its transcription factor Nurr1 via the ERK1/2 pathway.